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Description 

This invention relates to compositions of poorly soluble or water insoluble drugs which provide poor 
bioavailability or are irregularly absorbed following oral administration of their solid dosage forms. More 
5 specifically, the herein disclosed invention relates to new pharmaceutical compositions of matter 
comprising such poorly soluble or water insoluble drugs, a non-toxic water soluble polymer and a wetting 
agent. The invention further relates to a process for preparing the disclosed compositions which 
compositions provide a high order of drug bioavailability. In the main, the invention will be illustrated with 
the known antifungal griseofulvin. 
to Many drugs give an incomplete and irregular absorption when taken orally, particularly poorly water 
soluble or water insoluble compounds such as griseofulvin and many steroids. One of the earlier attempts 
to enhance the availability or bioavailability of such drugs relied on mechanical micronization of the pure 
compounds in order to decrease their particle size. While micronization did enhance absorption over the 
use of unmicronized material, absorption of the drug was still incomplete. Further the degree of 
75 micronization which can be achieved is limited and the micronized particles tend to agglomerate, thus 
diminishing both the solubility of the drug and its bioavailability. U.S. Patent 2,900,304 is an illustration of 
griseofulvin compositions for oral or parenteral administration employing micronized drug particles. 

Another approach for attempting to enhance the bioavailability of griseofulvin was studied by Marvel 
et al and reported in the Jl of Investigative Dermatology, 42, 197—203 (1964). Their studies related to the 
20 effect of a surfactant and particle size on the bioavailability of griseofulvin when orally administered. 
Results of their studies indicated that bioavailability of the drug was enhanced when administered in very 
dilute solutions or aqueous suspensions. Their results further tended to confirm that enhanced 
bioavailability was obtained with griseofulvin having a higher specific surface area, at least when 
administered in full daily divided doses. With respect to the effect of the surfactant sodium lauryl sulfate 
25 incorporated into griseofulvin tablets, their results demonstrated some initial enhancement of 
bioavailability with regularly particle sized drug and very little enhancement with micronized drug in 
comparison to surfactant-free tablets. These investigators further reported that when the daily dose was 
divided, the surfactant had no enhancing effect. 

Still another approach for the enhancement of drug bioavailability is represented by the work of 
30 Tachibana and Nakamura in Kollid-Zeitschrift and Zeitschrift Fur Polymere, 203, pgs. 130—133 (1965) and 
Mayershohn era/in the Journal of Pharmaceutical Science. 55, pgs. 1323—4 (1966). Both publications deal 
with the use qf polyvinylpyrrolidone (PVP) for forming dispersions of a drug. Tachibana discusses the role 
of PVP in forming very dilute colloidal dispersions of p-carotene in PVP. Mayersohn further prepared solid 
dispersions or solid solutions of griseofulvin in PVP and the reported results show dissolution rates for the 
35 drug increasing with increasing proportions of PVP. This last publication further reported that in the 
absence of wetting agent in the dissolution medium, the enhancement of the dissolution rate is still greater. 

Canadian Patent 987,588 of Riegelman et al, similarly discloses the use and process for making solid 
dispersions of a drug for enhancing its dissolution rate and bioavailability. In this case the solvents 
employed were polyethylene glycol (PEG) having molecular weights ranging from 4,000 to 20,000, 
40 pentaerythritol, pentaerythritol tetraacetate and monohydrous citric acid. Riegelman postulated that these 
solvents provided a matrice for griseofulvin which retards crystallization during the solidification process 
resulting in an ultramicrocrystalline form of the drug with correspondingly faster dissolution. Riegelman's 
results tend to support this finding of faster dissolution rates for solid solutions of griseofulvin over those 
of unmicronized non-wetted micronized and wetted micronized griseofulvin. But his findings were limited 
45 to those solid solutions which contain less than 50 per cent by weight of the drug since the results 
demonstrated a siowing of the dissolution rate with higher concentrations of griseofulvin. Riegelman 
further concluded that the rate of dissolution for a composition having the same ratio of drug to solvent 
varies significantly depending on the method of preparation, with melt mixing at elevated temperatures in 
a volatile solvent providing the preferred mode or process. 
so Another process for preparing ultramicrocrystalline drug particles to increase dissolution of a drug is 
disclosed by Melliger in Belgian patent 772,594. That process is characterized by preparing a solution of the 
drug, PVP and urethane and subsequently removing the urethane. It was reported that, in general, 
satisfactory results were obtained using solutions in which the quantity of drug represented up to about 50 
per cent by weight of the quantity of PVP present 
55 . U.S. Patent 3,673,163 and 4,024,240 respectively are further illustrations relating to the use of PVP in 
solid dispersions. In the first-cited patent, coprecipitates of acronycine with polyvinylpyrrolidone were 
prepared in proportions weighted to the polymer to increase the solubility of the coprecipitated acronycine. 
In the second-cited patent solid antibiotic dispersions containing the antibiotic designated A-32390, in 
proportions again weighted toward the PVP co-dispersant, were disclosed. Further examples of antibiotic 
so combinations containing PVP are disclosed in U.S. Patent 3,577,514 wherein the PVP is used as a binding 
agent; and in U.S. Patents 3,485,914 and 3,499,959, wherein the PVP is used to sustain the release of the 
antibiotic. PVP has also been used as a stabilizer with nitroglycerin to. retard migration between 
nitroglycerin tablets as disclosed in U.S. Patent 4,091,091. 

With respect to processes employed in preparing certain PVP-griseofulvin compositions, Junginger in 
65 Pharm. Ind. 39, Nr. 4 at pgs. 384—388 and Nr. 5 at pgs. 498—501 (1977), reported that spray-dried products 
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provided systems with higher energy levels in comparison with those of simple mixtures and 
coprecipitates, and correspondingly greater dissolution rates. Junginger further disclosed that the 
dissolution rates of the simple mixtures were higher when the PVP contents were increased. 

In a further attempt to increase the bioavailability of griseofulvin, the drug was treated with small 

5 amounts of hydroxypropyl cellulose and formulated into capsules, see Fell et ai, J. Pharm. Pharmac., 30, 
479—482 (1978). While the formulation produces by this treatment increases the rate and extent of 
availability of micronized griseofulvin, the authors reported that the treated formulation does not always 
lead to complete absorption from the upper intestine as was reported for the Riegelman solid disperse 
system with polyethylene glycol 6000. 

10 Compositions comprising insoluble or sparingly soluble drug, liquid PEG polymer, surface-active 
agent and solid excipient are disclosed in French Patent Publication No. 2,256,765. However the 
compositions use large amounts of surface-active agent in relation to the drug content and are made by 
forming a solution of drug, PEG and surfactant in the absence of water before adding solid excipient so as 
to form a dry powder. 

is French Patent Publication No. 2,204,425 discloses compositions of the poorly water soluble drug 
Gibenclamid. The compositions are prepared by dissolving Gibenclamid in a melt of a carrier exemplified 
by polyglycols of molecular weight 2,000 to 20,000. Ionic surface active agents can be present although no 
advantage is stated. The surfactant is dissolved in the carrier in the absence of water, before melting. 
This invention provides compositions in dry solid form of poorly soluble or water insoluble drugs, 

20 which compositions provide higher dissolution rates in vitro and increased bioavailability of said drugs in 
vivo. The compositions of this invention comprise a treated mixture of a poorly soluble or water-insoluble 
drug and a non-toxic pharmacologically acceptable water-soluble polymer, said polymer being non-liquid 
at room temperature, said treated mixture having been obtained by (1) producing in solid form a cooled 
melt-mix or a dried solution of the drug and polymer, (2) wet treating the solid product of step (1) by 

25 forming a slurry, wet granules or paste with a solution comprising water and a wetting sufficient amount of 
a wetting agent selected from anionic and cationic surfactants and (3) drying. The term mixture means the 
product of a melt mix or that of a dried solution. 

Examples of suitable polymers are those selected from at least one of polyvinylpyrrolidone, hydroxy- 
propylmethyl cellulose, hydroxypropyl cellulose, methyl cellulose, block copolymers of ethylene oxide and 

30 propylene oxide, and polyethylene glycol. Suitable surfactants include those of the anionic variety such as 
sodium lauryl sulfate, sodium laurate, sodium stearate, potassium stearate, sodium oleate or dioctyl- 
sodium sulphosuccinate, and those of the cationic variety such as benzalkonium chloride or bis-2-hydroxy- 
ethyl oleyl amine. 

A further aspect of this invention provides a method for preparing compositions of this invention. The 
35 method includes the steps of: 

(a) Forming a solution or melt mixture of the drug with the non-toxic, pharmacologically acceptable 
water-soluble polymer; said polymer being non-liquid at room temperature; 

(b) drying the drug-polymer solution or solidifying the melt-mixture; 

(c) wet treating the product of step (b) by forming a slurry, wet granules or paste with a solution 
4Q comprising water and a wetting sufficient amount of a wetting agent selected from anionic and cationic 

surfactants; and 

(d) drying the mixture of step (c). 

The method for preparing these compositions is also useful as a method for preparing ultramicrocrys- 
talline griseofulvin. 

|n preferred embodiments the composition is a solid, usually a powder, which is then compounded 
into suitable solid dosage forms for oral administration. 

Griseofulvin is a known antibiotic which has been found useful in the treatment of certain fungus 
diseases of plants, man and animals. Griseofulvin as discussed in the background of this invention is also 
known as a poorly soluble or water insoluble drug, which in vivo provides a low order of bioavailability 

so when administered orally. Thus the composition of the instant invention is particularly useful for 
griseofulvin and drugs of a similar nature such as certain steroids and antibiotics which due to their low 
aqueous solubility and/or high melting point are poorly absorbed. Illustrative of such drugs are medro- 
gestone; progesterone; estradiol; 10,11-dihydro-5H-dibenzola,d]cycloheptene-5-carboxamide; and 5H-di- 
benzo[a,d]cycloheptene-5-carboxamide. The compositions of this invention, as will be soon appreciated, 

55 further permit the formulation of solid dosage forms which may contain high concentrations of the 
particular drug, such as griseofulvin, with no concomitant loss of bioavailability usually associated with 
such high concentrations. These compositions thus allow the preparation of elegant solid dosage forms. 
The compositions of this invention are also resistant to agglomeration of the drug particles or the tendency 
of the drug in storage to produce undesirable crystal formation which adversely affects bioavailability of 

so the drug. 

Polymers useful in this invention include water soluble polymers which are non-toxic and pharmaco- 
logically acceptable, particularly for oral administration, illustrative of polymers, found suitable in this 
invention include polyvinylpyrrolidone, hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl 
cellulose, block co-polymers of ethylene oxide and propylene oxide, and polyethylene glycol. 
65 Generally these polymers are commercially available over a broad range of average molecular 
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weights. For example, polyvinylpyrrolidone (PVP) is a well known product produced commercially as a 
series of products having mean molecular weights ranging from about 10,000 to 700,000. Prepared by 
Reppe's process: 1 ,4-butanediol obtained in the Reppe butadiene synthesis is dehydrogenated over copper 
at 200°C forming y-butyrolactone; reaction with ammonia yields pyrrolidone. Subsequent treatment with 

5 acetylene gives the vinyl pyrrolidone monomer. Polymerization is carried out by heating in the presence of 
H 2 0 2 and NH 3 . DeBell et al., German Plastics Practice (Springfield, 1946); Hecht, Weese, Munch. Med. 
Wochenschr. 1943, 11; Weese, Naturforschung & Medizin 62, 224 (Wiesbaden 1948), and the corresp. vol. 
of FIAT Review of German Science, Monographs: General Aniline and Film Corp., PVP (New York, 1951); 
W. Reppe, Polyvinylpyrrolidon (Monographie zu "Angewandte Chemie" no. 66, Weinheim/Bergstr., 1954). 

io Generalfy available commercial grades have average molecular weights in the range of 10,000 to 360,000, 
for example, General Aniline and Film Corporation (GAP) markets at least four viscosity grades available as 
K-15, K-30, K-60, and K-90 which have average molecular weights of about 10,000, 40,000, 160,000 and 
360,000, respectively. The K-values are derived from viscosity measurements and calculated according to 
Fikentscher's formula (Kline, G. M., Modern Plastics 137 No. 1945). Similar commercial products are 

is available from BASF-Wyandotte. 

Selection of a particular polymer with its characteristic molecular weight will in part depend on its 
ability to form suitable dosage forms with the particular drug. Thus, in preparing solid dosages, whether in 
powder, tablet or capsule units, the composition of this invention should be readily grindable or 
pulverizable,.or in the form of free-flowing powders. A second consideration in the selection of a particular 

20. polymer derives from the limitations inherent in the use of specific equipment with polymers of 
increasingly higher viscosity. For example in forming the drug-polymer solution or mixture, complete 
dissolution or mixing could be inhibited utilizing blenders, mixer or the like, which are inadequate by 
reason of low shear or proper baffles to form a uniform and homogeneous drug-polymer solution or 
mixture. Depending on the process employed for forming the drug-polymer mixture, another 

25 consideration in the selection of a particular polymer is that the polymer be mutually soluble in solvents for 
the particular drug. 

The wetting agents found most suitable for the present invention are those selected from anionic or 
cationic surfactants. In addition, to those cited in the summary of this disclosure, other suitable surfactants 
of the anionic variety are illustrated by sodium stearate, potassium stearate, sodium oleate and the like. 
30 The compositions of this invention are prepared in a step by step process. 

In the first step, a mixture or solution of the drug with the water soluble polymer is formed. The mixture 
•can be formed in a solvent or solvent mixture which is a mutual solvent for both the drug and the polymer. 
Alternatively, the drug-polymer, solvent mixture can, at this stage, be coated onto lactose. Where the drug 
• and the polymer are not subject to degradation at elevated temperatures, the drug-polymer mixture may 
35 also be formed by melt mixing. Any volatile solvent in which the drug is soluble is suitable for forming the 
drug-polymer mixture. For griseofulvin, suitable solvents would include methylene chloride, methylene 
chloride-ethanol, chloroform, acetone, methyl ethyl ketone and combinations thereof. The most suitable 
polymer for forming the melt mixture with a drug such as griseofulvin is hydropropyl cellulose. 

After the drug-polymer mixture or solution has been formed in a solvent it is dried by spray-drying, 
40 flash evaporation or air drying. Commercially, spray-drying is most practical since the dried mixture is 
already in powder form. In the case of the melt mixture drying the drug-polymer mixture is defined as 
cooling. The melt-mix product is then ground or milled into powder form in preparation for the next step; 
grinding or milling may also be necessary for dried solvent formed mixtures. 

The powdered drug-polymer mixture is then treated with a wetting solution comprising water and a 
45 wetting sufficient amount of a wetting agent selected from anionic and cationic surfactants. This wetting 
treatment is accomplished by forming a slurry, wet granulation or paste mixture of the powdered drug- 
polymer with the ^wetting solution. The wetting solution treatment can be achieved with small incremental 
additions of the wetting solution or a larger single-shot treatment. The wetting solution treatment 
apparently fulfills two roles: crystallization of any amorphous regions into ultramicrosize crystals, and the 
so breakup of clusters of such crystals so that they disperse spontaneously when exposed to water. Also, the 
role, of the wetting solution for the wetting agent treatment is to distribute the wetting agent to surfaces of 
the drug, whether or not the drug is amorphous or crystalline. 

When the employment of more than one polymer is desired, separate drug-polymer mixtures for each 
polymer are usually prepared which are then intimately blended with each other in dry form prior to or after 
55 the wetting solution treatment. 

The treated mixture is then dried as earlier described and, if necessary, it is milled, screened or ground 
prior to formulating into suitable dosage forms with pharmaceutically acceptable excipients. 

It will be again appreciated by those skilled in the art that while the invention is illustrated with 
particularly water insoluble drugs, the composition and method of this invention is also applicable to 
so poorly soluble drugs In need of enhanced bioavailability. In such instances a broader range of solvents and 
polymers including the natural gums may be employed to form the drug-polymer mixture. 

The concentrations of drug found useful in the drug-polymer mixture of this invention range from the 
lowest therapeutically effective amount of the drug up to about 90 to 95% of the drug. Thus, in griseofulvin- 
polymer mixtures, the concentration of griseofulvin ranges from about 0.1% by weight to about 90—95% 
55 by weight In order to form pharmaceutically elegant dosage forms for high dose drugs, the concentration 
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of the drug should be at least 50% by weight of the drug-polymer mixture. In especially preferred 
embodiments the concentration of drug in the drug polymer mixture will range from about 50% to about 
80% by weight 

The required concentration for the wetting agent (or surfactant) in the wetting solution is a wetting 
5 sufficient amount. This amount further depends on whether incremental or single-shot wetting treatments 
are employed and on whether a slurry or paste treatment is contemplated. Generally, small incremental 
treatments will require less wetting agent than a larger single shot treatment and a paste treatment will 
require more wetting agent than a slurry. In any case, it has been found that satisfactory results are 
obtained when the amount of wetting agent comprises from about 0.025% to about 2.0% by weight of the 
w dried drug polymer mixture and preferably from about 0.1 % or 0.2% to about 1 .0% by weight. While higher 
concentrations of the wetting agent may be satisfactorily employed, no additional advantages in terms of 
dissolution and/or bioavailability are obtained. It has also been found that when a griseofulvin-polymer, 
melt mixture has been wetted and crystallized from an aqueous sorbitol solution, enhanced dissolution 
rates was obtained, however the rate of dissolution was still less than those mixtures treated with a wetting 
is agent. 

The invention is further illustrated by the following examples in which the rate of dissolution of the 
powdered materials was determined by one of three methods. All three methods gave equivalent results 
and only the results of method 1 outlined below are used herein unless otherwise noted. 

20 Method 1) A sample containing 20 mg of griseofulvin was dissolved into 1 liter of a 0.02% Polysorbate 80 
aqueous solution at 37°C. The solution was monitored by a flow cell in a spectrophotometer set 
at 295 nm. (Polysorbate is a Registered Trade Mark.) 
Method 2) A sample containing 500 mg griseofulvin was dissolved in 10 liters of 0.15% sodium lauryl 
sulfate in water at 37°C. 

25 Method 3) A sample containing 125 mg griseofulvin was dissolved in 24 liters of water at 37°C. 

For Examples 1—4 the wetting agent solution employed was as follows: 2.5 g of sodium lauryl sulfate 
(SLS) were dissolved into 500 ml of a mixture of 100 ml of water and 400 ml of ethyl alcohol or 0.25 g of 
sodium lauryl sulfate were dissolved into 50 ml of a mixture of 10 ml of water and 40 ml of ethyl alcohol. 

30 

Example 1 

This example describes the preparation of ultramicrocrystalline griseofulvin. The method consists of 
flash evaporation of a solution containing 10 g of griseofulvin and 10 g of polyvinylpyrrolidone (Povidone® 
K-30, U.S.P. — from GAF Corp.) dissolved in 200 ml of methylene chloride. The evaporation was done on a 

35 rotating evaporator at 35--45 0 C in a closed system (Vacuum). About 4—5 ml of the solution to be 
evaporated was placed in a 100 ml round bottom flask, then placed on the evaporator. Upon evaporation of 
solvent, the material was deposited onto the wall of the flask. The dried material was found to be 
amorphous by X-ray diffraction. Next, this amorphous material was treated with the SLS solution. To 2 g of 
powder, 0.125 ml of the solution was added with constant mixing and the solvent was allowed to dry. This 

40 was repeated six more times until a total of 0.875 ml of solution had been added. Microscopic observation 
and dissolution data showed that ultramicrocrystalline griseofulvin was formed by this method and has a 
much faster dissolution rate into water at 37°C, than microsized griseofulvin or untreated amorphous 
material. 



45 TABLE 1 

Dissolution profile of griseofulvin into water at 37°C. The dissolved griseofulvin, 
unless otherwise specified, is expressed in mg/liter over an elapsed time period in minutes 
1 — Flash evaporated griseofulvin :PVP (50% griseofulvin) treated with SLS solution. 
2— Flash evaporated griseofulvin:PVP (50% griseofulvin). 
so 3 — Microsized griseofulvin. 

Sample 1 min. 2 min. 3 min. 5 min. 10 min. 14 min. 



1 11.2 11.7 11.9 12.0 • 12.2 12.5 

55 2 2.5 3.8 4.8 6.5 8.7 9.8 

3 1.6 2.7 3.4 4.7 7.0 8.2 



Example 2 

Table 1 — This example describes the preparation of ultramicrocrystalline griseofulvin by coating a 
so solution of griseofulvin and polyvinylpyrrolidone onto lactose then treating the powder with a solution of 
sodium lauryl sulfate. 

A solution was prepared by dissolving 1 g of griseofulvin and 1 g of polyvinylpyrrolidone into 8 ml of 
methylene chloride. All this solution was coated successively in 1 ml portions onto 2 g of lactose and 
allowed to dry. The material formed by this method was crystalline by X-ray diffraction. Next 1 ml of the 
65 SLS solution was added to the 4 g of powder and allowed to dry. Microscopic observation and dissolution 
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data showed that the griseofulvin formed by this method was ultramicrocrystalline and had a much faster 
dissolution rate into water at 37°C, than microsized griseofulvin. 

TABLE 2 

1 — Griseofulvin:PVP (50:50) coated onto lactose and treated with SLS solution. 

2 — Griseofuivin:PVP (50:50) coated onto lactose. 

3 — Microsized griseofulvin. 

Sample 1 min. 2 min. 3 min. 5 min. 10 min. 14 min. 



JO 



1 10,8 11.6 11.8 11.9 12.0 12.0 

2 7.0 8.7 9.7 10.5 11.5 11.5 
3 -U3 2J 3^ 47 7jQ 8.2 

;5 Example 3 

This example describes the preparation of ultramicrocrystalline griseofulvin by spray drying a solution 

of griseofulvin and polyvinylpyrrolidone then treating the powder with a solution of sodium lauryl sulfate. 

A solution of 50 g of griseofulvin and 50 g of polyvinylpyrrolidone dissolved in 2 liters of methylene 

chloride was spray dried at room temperature. A mixture of 1 ml of the SLS solution and 2 g of the powder 
20 was dried; Microscopic observation and dissolution data showed the griseofulvin formed by this method to 

be ultramicrocrystalline and has a much faster dissolution rate into water at 37°C than microsized 

griseofulvin. 

TABLE 3 

2s 1 — Spray dried griseofulvin:PVP (1:1) treated with SLS solution. 

2 — Spray dried griseofulvin:PVP (1:1). 

3 — Microsized griseofulvin. 

Sample 1 min. 2 min. 3 min. 5 min. 10 min. 14 min. 
30 : _ 1 — 

1 10.5 10.7 10.8 11.0 11.0 11.0 

2 3.2 4.4 5.6 8.1 9.9 10.4 

3 rL6 27 3A 47 7.0 8.2 

35 Example 4 

This example describes preparation of ultramicrocrystalline griseofulvin by spray drying a solution of 
griseofulvin and polyvinylpyrrolidone and then treating the powder with a solution of sodium lauryl 
sulfate. A solution containing 70 g of griseofulvin and 30 g of polyvinylpyrrolidone dissolved into 2 liters of 
methylene chloride was spray dried at room temperature. To 2 g of the powder, 3/4 ml of the SLS solution 

40 was added in six 0.125 ml increments and dried between additions. Microscopic observation and 
dissolution data showed that the griseofulvin formed by this method was ultramicrocrystalline and had a 
much faster dissolution rate into water at 37°C than microsized griseofulvin. 

TABLE 4 

45 1 — Spray dried griseofulvin:PVP (70:30) treated with SLS solution. 

2 — Spray dried griseofuJvin:PVP (70:30). 

3 — Microsized griseofulvin. 

4 — Spray dried griseofulvin:PVP treated with the non-ionic polysorbate 80, griseofuivin;PVP: non- 

ionic (69.7:29.7:0.5). 

50 5 _ spray dried griseofulvimPVP treated with the non-ionic block copolymer of ethylene oxide and 
propylene oxide (Pluronic® F77) griseofulvin :PVP:non-ionic (69.7:29.7:0.5). 
6 — Spray dried griseofulvinrPVP treated with the non-ionic isooctyl phenoxy polyethoxyethanol, 
: griseofulvin:PVP:non-ionic (69.7:29.5:0.5). 
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Sample 


1 min. 


2 min. 


3 min. 


5 min. 


10 min. 


14 min. 


15 min. 




1 


10.0 


10.9 


11.5 


12.0 


12.5 


12.7 






2 


2.5 


3.9 


4.9 


6.5 


9.0 


10.4 




60 


. 3 


1.6 


2.7 


3.4 


4.7 


7.0 


8.2 




4 


1.9 


3.5 


4.6 


6.3 


8.6 




9.7 




S 


1.8 


3.0 


4.0 


5.8 


8.1 




9.3 




6 


1.9 


3.1 


4.3 


6.0 


8.6 




9.7 
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TABLE 5 
Dissolution profile 

1 — Spray dried griseofulvin;PVP (70:30) treated with SLS. 

2 _ Dorsey Laboratories' Gris-Peg (Trademark) for griseofulvin composition in PEG 6000. 

3 — Schering Laboratories' Fulvicin P/G (Trademark) for griseofulvin composition in PEG 6000. 
4 — Microsized griseofulvin. 
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Sample 


1 min. 


2 min. 


3 min. 


5 min. 


10 min. 


14 min 


1 


10.0 


10.9 


11.5 


12.0 


12.5 


12.7 


2 


6.9 


8.7 


9.7 


10.4 


11.3 




3 


6.0 


7.0 


7.3 


7.7 


8.0 




4 


1.6 


2.7 


3.4 


4.7 


7.0 


8.2 



15 

Example 5 

In the samples evaluated in Tables 6—8, the following further describes their preparation. 



20 



25 



Two grades of hydroxypropyl cellulose were used, Klucel* EF and Klucel® LF (Hercules), the former 
preferred for its lower viscosity. Coarse griseofulvin, spray dried lactose, sorbitol, and sodium lauryl sulfate 
were the other ingredients. The solvents were methylene chloride and absolute ethanol, U.S.P. grade. 

Crystallinity of griseofulvin preparations were judged by visual microscopic observation under crossed 
polarizers, or by x-ray diffraction assay. 



Preparation of a melt mixture 

A glass melting tube immersed in a hot oil bath was used to melt together various amounts of 
griseofulvin and Klucel. After complete melting and mixing, the liquid mixture was rapidly chilled under a 
cold water tap, while rotating the tube horizontally so as to distribute the liquid over the inside walls. After 
30 solidification, the tube was further cooled in a dry ice bath, which fractured the product and allowed its 
removal from the glass tube. The chunky product was ground to a powder in a micromill. 

Crystallization with a sorbitol solution m 

Typically, an amount of powdered melt mixture was intimately mixed with an equal weight of an 
35- aqueous solution containing, by weight, about 22% sorbitol and 13% ethanol. This was vigorously mixed 
and worked with a spatula, until the doughy mixture acquired the consistency of a smooth cream or paste. 
The paste was allowed to dry, and the dry chunky product was ground in a mortar. 

Spray dried mixtures m . , IX1 . x 

40 Solution for spray drying were prepared by dissolving griseofulvin and Klucel in a mixture of 
methylene chloride and ethanol. An Anhydro Laboratory Spray Dryer No. 3 was used, and the solution was 
spray dried at room temperature. 

Crystallization with a sodium lauryl sulfate solution .... . M 

Typically, a weight of spray dried powder (whether amorphous or crystalline) was intimately mixed 
with about 0.9 weight of a 1.5% aqueous solution of sodium lauryl sulfate. The solution could also contain 
ethanol and sorbitol or lactose, but this was found to be unnecessary. The doughy mixture was vigorously 
mixed and worked with a spatula, until it became a smooth paste. Then, about 0.25 weight of lactose was 
added, and mixed until again smooth. The paste was spread and dried at around 85°C. The elevated 
so temperature coagulated the wet paste into granules, which could be stirred and mixed at times during 
drying, to diminish caking. The dry product was milled and passed through a 60 or 80 mesh screen. The 
product contained about 1% sodium lauryl sulfate. 

Treatment of spray dried mixtures with sodium lauryl sulfate solution, without pasting 
55 About 2.0 g of spray dried griseofulvin-Klucel® mixture was placed in a mortar, then treated 
successively with six 0.125 ml portions of a wetting solution, allowing enough drying between portions to 
prevent the powder from becoming pasty. The wetting solution contained 5 mg/ml sodium lauryl sulfate in 
a mixture of 4 parts ethanol— 1 part water, by volume. The final granular powder contained about 0.2 /o 
sodium lauryl sulfate. 

60 

Scale-up attempts of paste treatment 

Crystallization of spray dried powders with sodium lauryl sulfate solution on a 1 kg scale were achieved 
in a Hobart mixer, equipped with a small bowl and a pastry blade. Lactose was added to the paste, then the 
mixture was spread on trays and dried at 85°C. The chunky, partially caked product was milled and 
65 screened. 
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Spray dried mixtures of griseofulvin and hydroxypropyl cellulose (Klucel®) 



Composition of solution 



5 . 


Solids • 
content 

(g/l of 
solvent) 


Griseofulvin 
content 
(% of 
solids) 


Solvent 
volume 
ratio 
(MeCl 2 /EtOH) 


Crystallinity 
of product 


to 


100 


50 


7/1 


Mostly amorphous 




50 


75 


9/1 


Amorphous 




167 


75 


8.6/1 


Crystalline 




200 


80 


7/1 


Crystalline 



75 

TABLE 6 
Dissolution profile 



1 — Melt mixture of griseofulvin (75%)-Klucel® (25%), crystallized with a sorbitol solution. 
20 2 — Micronized griseofulvin. 

. 3_ Melt mixture of griseofulvin (83%)-Klucel® (17%), amorphous. 



Sample ' 1 min. 2 min. 3 min. 5 min. 10 min. 15 min. 20 min. 

25 1 4.1 8.0 9.2 10.8 12.6 13.4 13.7 

2 1.5 2.7 3.4 4.7 7.0 8.4 9.2 

3 0.5. 1.0 1.3 2.0 3.2 4.2 5.0 



30 TABLE 7 



1 — Spray dried griseofulvin (75%)-Klucel® (25%) mixture, amorphous. 

2.— spray dried griseofulvin (50%)-Klucel® (50%) mixture, mostly amorphous. 

3 — Micronized griseofulvin. 

4 — Spray dried griseofulvin (80%)-Klucel® (20%) mixture crystalline. 



Sample 


j 1 min. 


2 min. 


3 min. 


5 min. 


10 min. 


15 min. 


20 min. 


1 


2.0 


3.6 


4.7 


6.5 


9.8 


11.4 


12.8 


2 


2.0 


3.6 


4.7 


6.5 


9.2 


10.5 


11.8 


3 


1.5 


2.7 


3.4 


4.7 


7.0 


8.4 


9.2 


4 


0,8 


1.5 


2,0 


2.8 


4.7 


5.8 


6.5 



TABLE 8 

45 1 — Spray dried mixture of griseofulvin :PVP (70:30), treated with SLS solution. 

2 — Spray dried mixture of griseofulvin:Klucel® (75:25), crystallized with sodium lauryl sulfate, 
solution. 

3 — Micronized griseofulvin. 

so Sample 1 min. 2 min. 3 min. 5 min. 10 min. 15 min. 20 min. 



1 6.2 11.1 11.5 12.0 12.5 12.7 12.8 

2 6.2 10.2 11.0 11.6 12.1 12.2 12.3 

3 1.5 2.7 3.4 4.7 7.0 8.4 9.2 

55 ; : — — ' 

Example 6 

This example describes preparation of ultra microcrystalline griseofulvin by spray drying a solution of 
griseofulvin and hydroxypropyl methyl cellulose and then treating the powder with a solution of sodium 
lauryl sulfate. A solution containing 40 g of hydroxypropyl methyiceiiulose 80 g of griseofulvin and 200 ml 

so of Methanol dissolved into 2 liters of methylene chloride was spray dried at R.T. The dried material was 
found to be amorphous by x-ray diffraction. To 4 g of the powder, 4 ml of a solution containing 1.5 g 
sodium lauryt sulfate dissolved into 100 ml of H 2 0 was mixed in, and then dried. Microscopic observation 
and dissolution data shows that ultramicrocrystalline griseofulvin was formed by this method and has a 
much faster dissolution rate into water at 37°C, than microsized griseofulvin or untreated amorphous 

65 material. 
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Example 7 

This example describes preparation of ultramicrocrystalline griseofulvin by spray drying a solution of 
griseofulvin and methylcellulose and then treating the powder with a solution of sodium lauryl sulfate. A 
solution containing 40 g of methylcellulose (15 cps) and 120 g of griseofulvin, and 200 ml of methanol 
5 dissolved into 2 liters of methylene chloride was spray dried at R.T. The dried material was found to be 
partly amorphous and partly crystalline by x-ray diffraction. To 4 g of the powder, 4 ml of a 1.5% sodium 
lauryl sulfate solution was added and mixed in. The mixture then was dried. Microscopic observation and 
dissolution data shows that ultramicrocrystalline griseofulvin was formed by this method, and it has a 
much faster dissolution rate than microsized griseofulvin or untreated material. 

w 

Example 8 

This example describes preparation of ultramicrocrystalline griseofulvin by spray drying a solution of 
griseofulvin and poly(oxypropyJene)poly(oxyethylene) block copolymer (Pluronic® F77 BASF Wyandotte 
Corp.) and then treating the powder with a solution of sodium lauryl sulfate. A solution containing 100 g of 
15 the block copolymer and 100 g griseofulvin dissolved into 2 liters of methylene chloride was spray dried at 
RT, to 4g of the powder, 2 ml of a 1.5% sodium lauryl sulfate was added, mixed and then dried. 
Microscopic observation and dissolution data shows that ultramicrocrystalline griseofulvin was formed by 
this method, and it has a faster dissolution rate than microsized griseofulvin or untreated material. 

20 Example 9 

This example describes preparation of ultramicrocrystalline griseofulvin by spray drying a solution of 
griseofulvin and polyethylene glycol and then treating the powder with a solution of sodium lauryl sulfate. 
A solution containing 100 g of griseofulvin and 100 g of polyethylene glycol 6000 dissolved into methylene 
chloride was spray dried. To 4 g of the powder, 2 ml of a 1.5% sodium lauryl sulfate solution was added, 

25 mixed and dried. Microscopic observation and dissolution data shows that ultramicrocrystalline griseo- 
fulvin was formed by this method, and it has a much faster dissolution rate than microsized griseofulvin or 
untreated material. 

Example 10 

30 This example describes preparation of ultramicrocrystalline griseofulvin by spray drying a solution 
containing griseofulvin and hydroxypropyl methylcellulose and then treating the powder with a-solution of 
sodium lauryl sulfate. A solution containing 40 g of hydroxypropyl methylcellulose, 160 g of griseofulvin 
and 100 ml of ethanol dissolved into 2 liters of methylene chloride was spray dried. To 2 g of powder, 0.125 
ml of sodium lauryl sulfate wetting solution (see above Example No. 7) was added with constant mixing 

3$ and the solvent was allowed to dry. This was repeated five more times until a total of 0.750 ml of solution 
had been added. Microscopic observation and dissolution data shows that ultramicrocrystalline griseo- 
fulvin was formed by this method and it has a much faster dissolution rate than microsized griseofulvin or 
untreated material. 

40 Example 11 

This example describes preparation of ultramicrocrystalline griseofulvin by spray drying a solution of 
griseofulvin and polyvinylpyrrolidone and then treating the powder with a solution of benzalkonium 
chloride. A solution of 70 g of griseofulvin and 30 g of polyvinylpyrrolidone dissolved into 2 liters of 
methylene chloride was spray dried at RT. To 4 g of the powder, 2 ml of a 1% aqueous solution of 

45 benzalkonium chloride was added, mixed and then dried. Microscopic observation and dissolution data 
shows that ultramicrocrystalline griseofulvin was formed by this method, and it has a much faster 
dissolution rate than microsized griseofulvin or untreated material. 

Example 12 

so This example describes preparation of ultramicrocrystalline griseofulvin by spray drying a solution of 
griseofulvin and polyvinylpyrrolidone and then treating the powder with a solution of sodium laurate. A 
solution of 70 g of griseofulvin and 30 g of polyvinylpyrrolidone dissolved into 2 liters of methylene 
chloride was spray dried at RT. To 4 g of the powder, 2 ml of a 2% aqueous solution of sodium laurate was 
added, mixed and then dried. Microscopic observation and dissolution data shows that ultramicro- 

55 crystalline griseofulvin was formed by this method, and it has a much faster dissolution rate than 
microsized griseofulvin or untreated material. 

Example 13 

This example describes preparation of ultramicrocrystalline griseofulvin by spray drying a solution of 
so griseofulvin and polyvinylpyrrolidone and then treating the powder with a solution of dioctyl sodium sulfo- 
succinate. A solution of 70 g of griseofulvin and 30 g of polyvinylpyrrolidone dissolved into 2 liters of 
methylene chloride was spray dried at RT. To 4 g of the powder, 2 ml of a 1 % aqueous solution of dioctyl 
sodium sulfosuccinate was added, mixed and then dried. Microscopic observation and dissolution data 
shows that ultramicrocrystalline griseofulvin was formed by this method, and it has a much faster 
65 dissolution rate than microsized griseofulvin or untreated material. 
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Example 14 

This example describes preparation of ultramicrocrystalline griseofulvin by spray drying a solution of 
griseofulvin and polyvinylpyrrolidone and.then treating the powder with a solution of bis(2-hydroxyethyl)- 
oleylamine. A solution of 70 g of griseofulvin and 30 g of polyvinylpyrrolidone dissolved into 2 liters of 
5 methylene chloride was spray dried at RT. To 4 g of the powder, 2 ml of a 2% aqueous solution of bis{2- 
hydroxyethyOoleylamine was added, mixed and then dried. Microscopic observation and dissolution data 
shows that ultramicrocrystalline griseofulvin was formed by this method, and it has a much faster 
dissolution rate than microsized griseofulvin or untreated material. 
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Example 15 

The relative bioavailability of the composition of this invention with two different polymer mixtures 
and that of one marketed ultramicrosize griseofulvin dosage form was studied in humans. 

The urinary excretion of the major griseofulvin metabolite 6-Desmethyi griseofulvin (6-DMG) was 
5 determined for all three dosage forms following the administration of 250 mg of griseofulvin (in the form of 
125 mg tablets) to 15 healthy adult volunteers divided into three groups using a crossover experimental 
design. The total tablet weight for each of the 125 mg dosages was 350 mg. The compositions of the 
invention were represented by spray dried griseofulvin mixtures with either polyvinylpyrrolidone or 
hydroxypropyl cellulose both treated with SLS. The marketed product evaluated was Scherings' Fulvicin® 
to p/G which is perceived as providing maximum bioavailability or absorption following oral administration. 
The results indicated that there were no statistically significant differences between the 3 dosage forms 
evaluated. 

The cumulative mean for ail grotips expressed in mg of either free or total 6-DMG found in the urine for 
each of the three dosages was as follows: 

IS 

Gris-hydroxypropyl 





Gris-PVP 




cellulose 


Marketed product 




Free 


Total 


Free 


Total 


Free 


Total 


0 — 24 hours 


48.6 


75.8 


50.3 


81.1 


48.9 


76.7 


24—48 hours 


19.1 


30,0 


20.7 


33.3 


19.5 


37.1 


0—48 hours 


68.7 


105.8 


71.0 


114.4 


68.4 


113.8 



25 

In a second bioavailability study conducted with 4 healthy adult volunteers, dosage forms containing 
500 mg of micronized griseofulvin were administered in the form of a single tablet or 2 capsules each 
containing 250 mg of micronized griseofulvin. Since griseofulvin is not a dose dependent drug, twice the 
amount of the 6-DMG metabolite should be excreted over that of a 250 mg dosage of griseofulvin. 
^0 The cumulative mean was as follows: 

500 mg Griseofulvin as 
500 mg Griseofulvin tablet 2 x 250 mg capsules 

35 Free Total Free Total 



0—24 hours 34.4 35.5 38.0 54.7 
24— 48 hours 63.5 104.2 64.4 102.8 
0—48 hours 97.9 . 157.9 102.4 157.5 

40 ■ — 



Example 16 

Typical direct compression tablet formulations may be prepared as follows for 125 mg dosage forms 
45 having a final tablet weight of 350 mg. 

A. 1. Griseofulvin at 59.5% in mixture with hydroxypropyl cellulose, SLS 



treated 21 0.0 g 

2. Macrocrystalline cellulose 87.0 g 

so 3. Lactose, edible 32.0 g 

4. Sodium starch glycolate 17.5 g 

5. Magnesium stearate U.S.P. 3.5 g 

" .. Theoretical tablet weight 350.0 mg 

55 B. 1 . G riseof uJvin at 67.5% in PVP mixture treated with SLS 1 85.0 g 

2. Mrcrocrystalline cellulose 87.0 g 

3. Lactose, edible * 67 -° 9 

4. Sodium starch glycolate 17.5 g 

5. Magnesium stearate 3.5 g 
60 Theoretical tablet weight 350 g 



In both A and B, ingredients 1—4 were blended together until uniform, passed through a screen, 
blended with Ingredient 5 and compressed at the correct tablet weight. 

The dissolution profile for the compressed tablets demonstrated further that there was no significant 
65 difference in dissolution for the formulated tablet as compared with the unformulated powdered material. 
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Claims for the Contracting States: BE CD DE FR GB IT LI LU NL SE 

1. A pharmaceutical composition in dry solid form comprising a treated mixture of a poorly soluble or 
water-insoluble drug and a non-toxic pharmacologically acceptable water-soluble polymer, said polymer 

5 being non-liquid at room temperature, said treated mixture having been obtained by (1) producing in solid 
form a cooled melt-mix or a dried solution of the drug and polymer, (2) wet treating the solid product of 
step (1) by forming a slurry, wet granules or paste with a solution comprising water and a wetting sufficient 
amount of a wetting agent selected from anionic and cationic surfactants and (3) drying. 

2. A composition as claimed in Claim 1 wherein the polymer is selected from at least one of 
io polyvinylpyrrolidone, hydroxypropylmethyl cellulose, hydroxypropyl cellulose, methyl cellulose, block co- 
polymers of ethylene oxide and propylene oxide, and polyethylene glycol. 

3. A composition as claimed in Claim 1 or Claim 2 wherein the wetting agent is an anionic surfactant 
selected from sodium lauryl sulfate, sodium laurate, dioctylsodium suifosuccinate, sodium stearate, 
potassium stearate and sodium oleate, or a cationic surfactant selected from benzalkonium chloride and 

is bis-2-hydroxyethyl oleyl amine. 

4. A composition as claimed in any one of Claims 1 to 3 wherein the concentration of the drug in the 
drug-polymer mixture is from 0.1% to 95% by weight and the concentration of the polymer in the drug 
polymer mixture is from 5% to 99.9% by weight. 

5. A composition as claimed in any one of Claims 1 to 3 wherein the concentration of the drug in the 
20 drug-polymer is from 50% to 90% by weight and the concentration of the polymer in the drug-polymer is 

from 10% to 50% by weight. 

6. A composition as claimed in any one of Claims 1 to 3 wherein the concentration of the drug in the 
drug-polymer mixture is 50% to 80% by weight and the concentration of the polymer in the drug-polymer 
mixture is from 20% to 50% by weight. 

25 7. A composition as claimed in any of the Claims 1 to 6 wherein the concentration of the wetting agent 
is from 0.025% to 2.0% by weight of the drug-polymer mixture. 

8. A composition as claimed in any one of Claims 1 to 6 wherein the concentration of the wetting agent 
is from 0.2% to 1.0% by weight of the drug-polymer mixture. 

9. A composition as claimed in any one of Claims 1 to 8 wherein the drug is griseofuivin. 

30 10. A pharmaceutical composition in dry solid form comprising a treated mixture of griseofuivin and a 
polymer selected from polyvinylpyrrolidone, hydroxypropyl methyl cellulose, hydroxypropyl cellulose, 
methyl cellulose, block co-polymers of ethylene oxide and propylene oxide, and polyethylene glycol, said 
polymer being non-liquid at room temperature; said treated mixture having been obtained by (1) 
producing in solid form a cooled melt-mix or a dried solution comprising 0.1% to 95% by weight of 

35 griseofuivin and 5% to 99.9% by weight of polymer (2) wet treating the solid product of step (1 ) by forming 
a slurry, wet granules or paste with a solution comprising water and an anionic surfactant wetting agent, 
the amount of wetting agent being from 0.025% to 2.0% by weight of griseofulvin-polymer mixture and (3) 
drying. 

11. A composition as claimed in Claim 10 wherein the concentration of the griseofuivin in the 
40 griseofulvin-polymer mixture is from 50% to 80% by weight; the polymer is selected from 
polyvinylpyrrolidone and hydroxypropyl cellulose and the concentration in the griseofulvin-polymer 
mixture is from 20% to 50% by weight; and the anionic surfactant is sodium lauryl sulfate, sodium sulfate 
or dioctylsodium suifosuccinate in an amount from 0.2 to 1.0% by weight of the griseofulvin-polymer 
mixture. 

45 12. A compressed pharmaceutical tablet comprising a pharmaceutical^ acceptable excipient and a 
composition as claimed in any one of Claims 1 to 1 1, wherein the drug is in the form of ultramicrocrystals. 

13. A method for preparing a pharmaceutical composition as claimed in any one of Claims 1 to 11, 
which comprises: 

(a) forming a solution or melt-mixture of the drug with the polymer; 
50 (b) drying the drug-polymer solution or solidifying the melt mixture; 

(c) wet treating the product of step (b) with a solution comprising water and a wetting sufficient 
amount of a wetting agent selected from anionic and cationic surfactants; and 

(d) drying the mixture of step (c). 

55 Claims for the Contracting State: AT 

1. A process for preparing a pharmaceutical composition in dry solid form comprising a poorly soluble 
or water-insoluble drug which process comprises the following steps: 

(a) forming a solution or melt-mixture of the drug with a pharmacologically acceptable water-soluble 
so polymer; said polymer being non-liquid at room temperature; 

(b) drying the drug-polymer solution or solidifying the drug-polymer melt mixture; 

(c) wet treating the product of step (b) by forming a slurry, wet granules or paste with a solution 
comprising water and a wetting sufficient amount of a wetting agent selected from anionic and cationic 
surfactants, and 

5? (d) drying the mixture of step (c). 
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2. A process as claimed in Claim 1 wherein the polymer is selected from at least one of 
polyvinylpyrrolidone, hydroxypropylmethyl cellulose, hydroxypropyl cellulose, methyl cellulose, block co- 
polymers of ethylene oxide and propylene oxide, and polyethylene glycol. 

3. A process as claimed in Claim 1 or Claim 2 wherein the wetting agent is an anionic surfactant 
5 selected from sodium lauryl sulfate, sodium laurate, dioctylsodium suifosuccinate, sodium stearate, 

potassium stearate and sodium oleate, or a cationic surfactant selected from benzalkonium chloride and 
bis-2-hydroxy ethyl oleyl amine. 

4. A process as claimed in any one of Claims 1 to 3 wherein the concentration of the drug in the drug- 
polymer is from 0.1% to 95% by weight and the concentration of the polymer in the drug-polymer mixture 

io is from 5% to 99,9% by weight. 

5. A process as claimed in any one of Claims 1 to 3 wherein the concentration of the drug in the drug- 
polymer mixture is from 50% to 90% by weight and the concentration of the polymer in the drug-polymer 
mixture is from 10% to 50% by weight. 

6. A process as claimed in any one of Claims 1 to 3 wherein the concentration of the drug in the. drug- 
is polymer mixture is 50% to 80% by weight and the concentration of the polymer In the drug-polymer 

mixture is from 20% to 50% by weight 

7. A process as claimed in any one of Claims 1 to 6 wherein the concentration of the wetting agent is 
from 0.025% to 2.0% by weight of the drug-polymer mixture. 

8. A process as claimed in any one of Claims 1 to 6 wherein the concentration of the wetting agent is 
20 from 0.2% to 1.0% by weight of the drug-polymer mixture. 

9. A process as claimed in any one of Claims 1 to 8 wherein the drug is griseofulvin. 

10. A process as claimed in any one of Claims 1 to 9 comprising the further step of compressing a 
mixture of the composition and a pharmaceutically acceptable excipient to form tablets. 



Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE 

1. Pharmazeutische Zusammensetzung in trockener fester Form, die eine behandelte Mischung eines 
schlecht losiichen Oder wasser unloslichen Heilmittels und eines nicht-toxischen pharmakologisch 

30 annehmbaren wasserloslichen Polymers umfaBt, welches Polymer bei Raumtemperatur nicht flussig ist, 
wobei die behandelte Mischung durch (1) Herstellen einer gekuhlten Schmelz-Mischung oder einer 
getrockneten Losung des Heilmittels und Polymers in fester Form, (2) NaSbehandlung des festen 
Produktes von Schritt (1) durch Bildung einer Aufschlammung, von feuchten Granulen oder einer Paste mit. 
einer Losung, die Wasser und einen ausreichenden netzenden Anteil eines Netzmittels ausgewahlt unter 

35 anionischen und kationischen oberflachenaktiven Mitteln umfaSt, und (3) Trocknen erhalten worden ist. 

2. Zusammensetzung wie in Anspruch 1 beansprucht, worin das Polymer aus zumindest einem der 
folgenden: Polyvinylpyrrolidon, Hydroxypropyl methylze! I u lose, Hydroxypropylzellulose, Methyizellulose, 
Blockcopolymere von Athylenoxid und Propylenoxid, und Polyathylenglykol gewahlt ist. 

3. Zusammensetzung wie in Anspruch 1 oder Anspruch 2 beansprucht, worin das Netzmittel ein 
40 anionisches oberflachenaktives Mittel ausgewahlt aus Natriumlaurylsulfat, Natriumlaurat, Dioctylnatrium- 

sulfosuccinat, Natriumstearat, Kaliumstearat und Natriumoleat, oder ein kationisches Oberflachenaktives 
Mittel ausgewahlt aus Benzalkoniumchlorid und Bis-2-hydroxyathyloleylamin ist. 

4. Zusammensetzung wie in einem der Anspruche 1 bis 3 beansprucht, worin die Konzentration des 
Heilmittels in- der Heilmittei-Polymer-Mischung 0,1 bis 95%-Masse und die Konzentration des Polymers in 

45 der Heilmittei-Polymer-Mischung 5 bis 99,9%-Masse betragen. 

5. Zusammensetzung wie in einem der Anspruche 1 bis 3 beansprucht, worin die Konzentration des 
Heilmittels in der Heilmittei-Polymer-Mischung 50 bis 90%-Masse und die Konzentration des Polymers in 
der Heilmittef-Polymer-Mischung 10 bis 50%-JVIasse betragen. 

6. Zusammensetzung wie in einem der Anspruche 1 bis 3 beansprucht, worin die Konzentration des 
so Heilmittels in der Heilmittei-Polymer-Mischung 50 bis 80%-Masse und die Konzentration des Polymers in 

der Heilmittei-Polymer-Mischung 20 bis 50%-Masse betragen. 

7. Zusammensetzung wie in einem der Anspruche 1 bis 6 beansprucht, worin die Konzentration des . 
Netzmittels 0,025 bis 2,0%-Masse der Heilmittei-Polymer-Mischung betragt. 

8. Zusammensetzung wie in einem der Anspruche 1 bis 6 beansprucht, worin die Konzentration des 
55 Netzmittels 0,2 bis 1,0%-Masse der Heilmittei-Polymer-Mischung betragt. 

9. Zusammensetzung wie in einem der Anspruche 1 bis 8 beansprucht, worin das Heilmittel Griseo- 
fulvin ist. 

10. Pharmazeutische Zusammensetzung in trockener fester Form, die eine behandelte Mischung von 
Griseofulvin und eines Polymers ausgewahlt aus Polyvinylpyrrolidon, Hydroxypropylmethylzellulose, 

go Hydroxypropylzellulose, Methyizellulose, Blockcopolymeren von Athylenoxid und Propylenoxid, und Poly- 
athylenglykol umfalSt, welches Polymer bei Raumtemperatur nicht flussig ist, wobei die behandelte 
Mischung durch (1) Bilden einer gekuhlten Schmelz-Mischung oder einer getrockneten Losung, die 0,1 bis 
95%-Masse Griseofulvin und 5 bis 99,9%-Masse Polymer umfaBt, in fester Form, (2) NaGbehandeln des 
festen Produktes von Schritt (1) unter Bildung einer Aufschlammung, von feuchten Granulen oder einer 
Paste mit einer Losung, die Wasser und ein anionisches oberflachenaktives Netzmittel umfaBt, wobei der 
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Anteil an Netzmittel 0,025 bis 2,0%-Masse der Griseofulvin-Polymer-Mischung ausmacht, und (3) Trocknen 
erhalten worden ist. 

11. Zusammensetzung wie in Anspruch 10 beansprucht worin die Konzentration des Griseofulvins in 
der Griseofulvin-Polymer-Mischung 50 bis 80%-Masse betragt; das Polymer aus Polyvinylpyrrolidon und 

5 Hydroxypropylzellulose ausgewahlt ist und die Konzentration in der Griseofulvin-Polymer-Mischung 20 bis 
50%-Masse betragt; und das anionische oberflachenaktive Mittel Natriumlaurylsulfat, Natriumsulfat oder 
Dioctylnatriumsulfosuccinat in einem Anteil von 0,2 bis 1,0%-Masse der Griseofulvin-Polymer-Mischung 
ist. 

12. Komprimierte pharmazeutische Tablette, die einen pharmazeutisch annehmbaren Exzipienten und 
w eine Zusammensetzung, wie in einem der Anspruche 1 bis 11 beansprucht, umfaGt, worin das Heilmittel in 

Form von Ultramikrokristallen ist. 

13. Verfahren zum Herstellen einer pharmazeutischen Zusammensetzung, wie in einem der Anspruche 
1 bis 11 beansprucht, welches umfalSt: 

(a) das Bilden einer Losung oder Schmelz-Mischung des Heilmittels mit dem Polymer, 
is (b) das Trocknen der Heilmittel-Polymer-Losung oder das Verfestigen der Schmelz-Mischung; 

(c) das Nafcbehandeln des Produktes von Schritt (b) mit einer Losung, die Wasser und einen 
ausreichenden netzenden Anteil eines Netzmittels ausgewahlt unter anionischen und kationischen ober- 
flachenaktiven Mitteln umfafct, und 

(d) das Trocknen der Mischung von Schritt (c) umfafct. 

20 

Patentanspruche fur den Vertragsstaat: AT 

1. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung in trockener fester Form, die 
ein schlecht losliches oder wasserunlosliches Heilmittel enthalt, welches Verfahren die folgenden Schritte 
25 umfafct: 

(a) das Bilden einer Losung oder Schmelz-Mischung des Heilmittels mit einem pharmakologisch 
annehmbaren wasserloslichen Polymer, welches Polymer bei Raumtemperatur nicht flussig ist; 

(b) das Trocknen der Heilmittel-Polymer-Losung oder das Verfestigen der Heilmittel-Polymer-Schmelz- 
Mischung; 

30 (c) das Nafcbehandeln des Produktes von Schritt (b) durch Bildung einer Aufschlammung, von 
feuchten Granulen oder einer Paste mit einer Losung, die Wasser und einen ausreichenden netzenden 
Anteil eines Netzmittels ausgewahlt unter anionischen und kationischen oberfiachenaktiven Mitteln 
umfafct, und 

(d) das Trocknen der Mischung von Schritt (c). 

35 2. Verfahren wie in Anspruch 1 beansprucht worin das Polymer aus zumindest einem der folgenden: 
Polyvinylpyrrolidon, Hydroxypropylmethylzellulose, Hydroxypropylzellulose, Methylzellulose, Blockco- 
polymere von Athylenoxid und Propylenoxid, und Polyathyienglykol gewahlt ist 

3. Verfahren wie in Anspruch 1 oder Anspruch 2 beansprucht worin das Netzmittel ein anionisches 
oberflachenaktives Mittel ausgewahlt aus Natriumlaurylsulfat, Natriumlaurat, Dioctylnatriumsulfosuccinat, 

40 Natriumstearat, Kaliumstearat und Natriumoleat, oder ein kationisches oberflachenaktives Mittel aus- 
gewahlt aus Benzalkoniumchlorid und Bis-2-hydroxyathyloleylamin ist. 

4. Verfahren wie in einem der Anspruche 1 bis 3 beansprucht, worin die Konzentration des Heilmittels 
in der Heilmittel-Polymer-Mischung 0,1 bis 95%-Masse und die Konzentration des Polymers in der 
Heilmittel-Polymer-Mischung 5 bis 99,9%-Masse betragen. 

45 5. Verfahren wie in einem der AnsprQche 1 bis 3 beansprucht, worin die Konzentration des Heilmittels 
in der Heilmittel-Polymer-Mischung 50 bis 90%-Masse und die Konzentration des Polymers in der 
• Heilmittel-Polymer-Mischung 10 bis 50%-Masse betragen. 

6. Verfahren wie in einem der Anspruche 1 bis 3 beansprucht, worin die Konzentration des Heilmittels 
in der Heilmittel-Polymer-Mischung 50 bis 80%-Masse und die Konzentration des Polymers in der 

50 Heilmittel-Polymer-Mischung 20 bis 50%-Masse betragen. 

7. Verfahren wie in einem der Anspruche 1 bis 6 beansprucht, worin die Konzentration des Netzmittels 
0,025 bis 2,0%-Masse der Heilmittel-Polymer-Mischung betragt. 

8. Verfahren wie in einem der Anspruche 1 bis 6 beansprucht, worin die Konzentration des Netzmittels 
0,2 bis 1,0%-Masse der Heilmittel-Polymer-Mischung betragt. 

55 9. Verfahren wie in einem der Anspruche 1 bis 8 beansprucht worin das Heilmittel Griseofulvin ist. 

10, Verfahren wie in einem der Anspruche 1 bis 9 beansprucht, welches den weiteren Schritt des Kom- 
primierens einer Mischung der Zusammensetzung und eines pharmazeutisch annehmbaren Exzipienten 
zur Bildung von Tabletten umfaSt. 

60 

Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE 

1. Composition pharmaceutique sous la forme solide seche, comprenant un melange traite d'un 
medicament peu soluble ou insoluble dans I'eau et d'un polymere hydrosoluble non toxique pharmaco- 
65 logiquement acceptable, ledit polymere etant non liquide a la temperature ambiente, ledit melange traite 
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ayant 6te obtenu par (1) production sous la forme solide d'un melange fondu refroidi ou d'une solution 
dSshydratee du medicament et du polymere, (2) traitement par voie humide du produit solide de i'etape (1) 
par formation d'une suspension, de granules humides ou d'une p£te avec une solution comprenant de 
I'eau et une quantite suffisante d'un agent mguillant choisi entre des surfactants anioniques et cationiques 
5 et (3) des.hydratation. 

2. Composition suivant la revendication 1, dans laquelle le polymere est au moins une substance 
choisie entre la polyvinylpyrrolidone, I'hydroxypropylmethylcellulose, I'hydroxypropylcellulose, la methyl- 
cellulose, des copolymers sequences d'oxyde d'ethylene et d'oxyde de propylene et le polyethylene- 
glycol, 

io 3. Composition.suivant Tune des revendications 1 et 2, dans laquelle I'agent mouillant est un surfactant 
anionique choisi entre le laurylsulfate de sodium, le laurate de sodium, le dioctylsulfosuccinate de sodium, 
ie stearate de sodium, le stearate de potassium et I'oldate de sodium ou un surfactant cationique choisi 
entre le chlo.rure de benzalkonium et la bis-2-hydroxy&hyloleylamine. 

4. Composition suivant Tune quelconque des revendications 1 a 3, dans laquelle la concentration du 
;5 medicament dans le melange medicament-polymere est de 0,1 a 95% en poids et la concentration du 

polymere dans le melange de medicament et de polymere est de 5 a 99,9% en poids. 

5. Composition suivant Tune quelconque des revendications 1 a 3, dans laquelle la concentration du 
medicament dans le melange medicament-polymere va de 50 a 90% en poids et la concentration du 
polymere dans le melange medicament-polymere va de 10 a 50% en poids. 

20 6. Composition suivant Tune quelconque des revendications 1 a 3, dans laquelle la concentration du 

medicament dans le melange du medicament-polymere est de 50 a 80% en poids et la concentration du 

polymere dans le melange medicament-polymere est de 20 a 50% en poids. 

7. Composition suivant Tune quelconque des revendications 1 a 6, dans laquelle la concentration de 

I'agent mouillant est de 0,025 a 2,0% en poids du melange medicament-polymere. 
25 8. Composition suivant i'une quelconque des revendications 1 a 6, dans laquelle la concentration de 

I'agent mouillant va de 0,2 a 1,0% en poids du melange medicament-polymere. 

9. Composition suivant Tune quelconque des revendications 1 a 8, dans laquelle le medicament est la 
griseofulvine. 

10. Composition pharmaceutique sous la forme solide seche, comprenant un melange traite de 
30 griseofulvine et d'un polymere choisi entre la polyvinylpyrrolidone, rhydroxypropylmethyicellulose, 

I'hydroxypropylcellulose, la methylceliulose, des copolymeres sequences d'oxyde d'ethylene et d'oxyde 
de propylene et la polyethyleneglycol, ledit polymere etant non liquide a la temperature ambiante; ledit 
melange traite ayant ete obtenu par(1) production sous la forme solide d'un melange fondu refroidi ou 
d'une solution deshydrat£e comprenant 0,1 a 95% en poids de griseofulvine et 5 a 99,9% en poids de 
35 polymere, (2) traitement par voie humide du produit solide de I'etape (1 ) par formation d'une suspension, 
de granules humides ou d'une pate avec un solution comprenant de I'eau et un agent mouillant tensio-actif 
anionique, la quantite de I'agent mouillant etant de 0,025 a 2,0% en poids du melange griseofulvine- 
polymere. et (3) deshydratation. 

11. Composition suivant la revendication 10, dans laquelle la concentration de la griseofulvine dans le 
40 melange griseofulvine-polymere va de 50 a 80% en poids; le polymere est choisi entre la polyvinylpyrroli- 
done et 1'hydroxypropylcellulose et la concentration du melange griseofulvine-polymdre va de 20 a 50% en 
poids; et le surfactant anionique est ie laurylsulfate de sodium, ie sulfate de sodium ou le dioctylsulfo- 
succinate de sodium en une quantite de 0,2 a 1,0% en poids du melange griseofulvine-polymere. 

12. Tablette pharmaceutiquement comprimee, comprenant un excipient pharmaceutiquement 
45 acceptable et une composition suivant I'une quelconque des revendications 1 a 11, dans laquelle le 

medicament est sous la forme de.cristaux ultra-microscopiques. 

13. Procede de preparation d'une composition pharmaceutique suivant I'une quelconque des 
revendications .1 a 11, qui consiste: 

(a) a former une solution ou un melange a I'etat fondu du medicament avec le polymere; 
so (b) a secher la solution medicament-polymere ou a solidifier le melange fondu 

(c) a traiter par voie humide le produit de I'etape (b) avec une solution comprenant de I'eau et une 
quantite suffisante d'agent mouillant choisi entre des surfactants anioniques et cationiques, et 
'(d) a deshydrater le melange de I'etape (c). 

55 Revendications pour I'Etat contra etant: AT 

1. Procede de preparation des compositions pharmaceutiques sous la forme solide seche, comprenant 
un medicament peu soluble ou insoluble dans I'eau, procede qui comprend les etapes suivantes: 

(a) formation d'une solution ou d'un melange a I'etat fondu du medicament avec un polymere hydro- 
50 soluble pharmacologiquement acceptable; ledit polymere etant non liquide a la temperature ambiante; 

(b) sechage de la solution medicament-polymere ou solidification du melange fondu medicament- 
polymere 

(c) traitement par voie humide du produit de I'etape (b) par formation d'une suspension, de granules 
humides ou d'une pate avec une solution comprenant de I'eau et une quantite suffisante d'un agent 

65 mouillant choisi entre des surfactants anioniques et cationiques, et 
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(d) deshydratation du melange de I'etape (c). 

2. Procede suivant la revendication 1, dans lequel le polymere est au moins une substance choisie 
entre la polyvinylpyrrolidone, I'hydroxypropylmethyicellulose, I'hydroxypropylcellulose, la methyl- 
cellulose, les copolymdres sequences d'oxyde d'ethytene et d'oxyde de propylene et le polyethyteneglycol. 
5 3. Procede suivant la revendication 1 ou la revendication 2, dans lequel I'agent mouillant est un 
surfactant anionique choisi entre le laurylsulfate de sodium, le laurate de sodium, le dioctylsulfosuccinate 
de sodium, le stearate de sodium, le stearate de potassium et I'oleate de sodium ou un surfactant 
cationique choisi entre le chlorure de benzalkonium et la bis-2-hydroxyethyloleylamine. 

4. Procede suivant Tune quelconque des revendications 1 d 3, dans lequel la concentration du 
to medicament dans le melange medicament-polymere va de 0,1 & 95% en poids et la concentration du 

polymere dans le melange medicament-polymere va de 5 a 99,9% en poids. 

5, Procede suivant Tune quelconque des revendications 1 h 3, dans lequel la concentration du 
medicament dans le melange medicament-polymere va de 50 h 90% en poids et la concentration du 
polymere dans le melange medicament-polymere va de 10 £ 50% en poids. 

15 6. Procede suivant Tune quelconque des revendications 1 k 3, dans lequel la concentration du 

medicament dans le melange medicament-polymere va de 50 a 80% en poids et la concentration du 

polymere dans le melange medicament-polymere va de 20 a 50% en poids. 

7. Procede suivant Tune quelconque des revendications 1 a 6, dans lequel la concentration de I'agent 

mouillant va de 0,025 a 2,0% en poids du melange medicament-polymere. 
20 8. Procede suivant Tune quelconque des revendications 1 h 6, dans lequel la concentration de I'agent 

mouillant va de 0,2 a 1,0% en poids du melange medicament-polymere. 

9. Proc£d6 suivant I'une quelconque des revendications 1 h 8, dans lequel le medicament est la 
griseofulvine. 

10. Procede suivant I'une quelconque des revendications 1 a 9, qui comprend I'etape supplemental 
25 de compression d'un melange de la composition et d'un excipient pharmaceutiquement acceptable pour 

former des comprimes. 
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